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A set of individually gain adjusted subscriber channels (402, 404, 411, 415) are formed via the use of a 
set of orthogonal subchannel codes (Wc, Ws, Wf) having a small number of PN spreading chips per 
orthogonal waveform period. Data to be transmitted via one of the transmit channels is low code rate 
error correction encoded and sequence repeated before being modulated with one of the subchannel 
codes, gain adjusted, and summed with data modulated using the other subchannel codes. The resulting 
summed data (410, 420) is modulated using a user long code and a pseudorandom spreading code (PN 
code) and upconverted for transmission. The use of the short orthogonal codes provides interference 
suppression while still allowing extensive error correction coding and repetition for time diversity to 
overcome the Raleigh fading commonly experienced in terrestrial wireless systems.; The set of sub- 
channel codes may comprise four Walsh codes, each orthogonal to the remaining codes of the set. The 
use of four sub-channels is preferred as it allows shorter orthogonal codes to be used, however, the use 
of a greater number of channels and therefore longer codes is acceptable. Preferably, pilot data is 
transmitted via a first one of the transmit channels and power control data transmitted via a second 
transmit channel. The length, or number of chips, in each channel code may be different to further 
reduce the peak-to-average transmit power for higher rate data transmission. 
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2> W5, 2 k b p sCOU— h%&*^%{t^RTfm<DVm : T-5 r \c-?/v=?- 
•fUy >77s (multiplex) £ft5 0 U'^- hRS 1 — y/W— h (full rate)£t>*RS 
2-7/vw-Hi, I S-9 Sfc^SaftV^A^fflv^ftSu— Hc^JSl, 

0 Jt/Vk- Knull rate) ff-f-tTy h©:i£ffiT\ 7 U— A©B!|B&£:^-f fc£> 
tffll^tK iiXtSfc I S-9 5g2gCD-g|$-T?fo5„ 
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y^-* y >9\m\t, mwmmcDtzfr^mzntertnmiibti^mfizm 


-18- 


/rV^ff^l 5 2~1 5 8ftbffl;?^^-T^l 7 2(Diim^^ v ). 3£ft 


#ftA 0 co«i, flHHWPfcJMJnU aflr«fH*M>"f*. ffioWKfc^T, = 
fi^A^o (;:«/> £^5„ 

y-r^srwsE-rsii^tt, a«si2oxi±iosttW7 i A«s ) 7*?-Ky 
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Sit SrS*-rs«*fl««HffffiS:S6« T?t 6 0 n cor t T^/WtSftfc* 
©7-?^ BPS K&ti^Q P S K^-V ^;V$r:fr LTjlfa $*b5 1 1 £"atP# 

^BS^5-w-b*iB^TV^5»^, mmm'i.MXmmx.-y h£» H§H©^ 

CD 
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flit? t a (M«-r5N R ii^«fe*iss$ti?.) o rroaw©^^^**^ 

— fH"5„ rtLfifff]*©^ I I SO 5 1 I I T*RS 1 V /W~ hS.t/R S 2 ~7 }W 
-htLt^^Jl, #*Si-ffil/^- Hil/2foftVM^- r-T\ h 


^— 7l'-F (Half Rate) , 1 / 4 U— h (Quarter Rate) , &t>* 1 / 8 V— V (Ei 
ghth Rate) ©-fey h**^-f5„ *I Vrtt-UW^ftS B P S y*/Vft<D 
v— h-fery h lXtf h-fey h 2|:ov^li, N R »jI^^1-5 
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Label 

E R,QPSK 
(bps) 

Encoder Out 

R=1/4 

(bits/frame) 

N R,R=1/4 
(Repetition 
Rate, R=V4) 

Encoder 
Out R=1/2 
(bits/frame) 

NR,R=1/2 
(Repetition 
Rale. R=i/2) 

RS2-Full Rale 

14,400 

1.152 

5 1/3 

576 

10 2/3 

RS2-Half Rate 

7,200 

576 

10 2/3 

288 

21 1/3 

RS2-Quarter 
Rate 

3,500 

288 

21 1/3 

144 

42 2/3 

RS2-Eiqhth Rate 

1,900 

152 

40 8/1 9 

76 

80 16/19 

RS1-Full Rate 

9,600 

768 

8 

384 


RS1 -Half Rate 

4,800 

384 

1 6 


32 

RS1 -Quarter 
Rate 

2,800 

224 

27 3/7 

112 

54 6/7 

RSl-Eiqhth Rate 

1,600 

128 

48 

64 

96 

NULL 

850 

68 

90 6/17 

34 

180 12/17 


SIV RS 1 RUR S 2 I*— h-& y h (B P S Kf t>^) 

QP SKf^^/KOga \y— R4B P S K=f-^r>^A-(D2i^hho 
*38«©3te*Wl!:38V^T, 7 ^A©f-^ U-htfSLm<D7 U-AiCML-X 

b 7 l/-AOStttO«t*lt SSfll«*T/2T?*)5 0 d CD 
K.fc*)fTfr*x3:4S, m^^^%Sff«^" »(blanked out)" 

m 


0 5!i[Il2«;£fPj^J;3RF^3l^;^Al 2 2*011^1 2 4 (D^P y 
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^H-t-feS., 8 0 aMl 8 0 biiTyftl 2 l^tjSff Lfc{f-5§-£r 

, RFM^fAl 2 2tt#ffK1»l»LTjj*$;h/r*S?K ^^©ff^fijlft] 
©SfCtotv (match filtered) (H*S*vf) . gffil^^ 

/I^RjRWRoBamSl 2 4rt©7^ y#-«»(finger) 1 8 2Jc#t|££ix5 
. #7-f^-«|HBl8 2li < V'<'-xy>irm&Ofr<{>x9>x(.iiataac 
e) as&Bc&g&SHfe&tf- LTi§£ $ *u *PA#^~ yH00K±5a«*ilfc!) 
y y^ffi #©>r y* y y* £A¥T-§ 5 fc-f y* * fr 

y#-ig«i 8 2fi, nxmm? 1 -?. bpskt-^ mqpsk/- 

T?(4S^ 1 8 4 rtT?Htf T§ 5) NfWPKSnS. 18 4 ("±7 

«P*1 8 2*»6g«Lfcy7h»S9 f -^©-fe3' hSr*n»U «^*JW, BP 
SK, QPSKjMQP S Kg y ~7 hfcfef— <D 4 ' y* $r£j$t" 

S. 

El 6 (40 5 cD*3PJ5«^JfeWc#5 y w vi/-t» l 8 2 ©7d s>^IHT«fo 
6 0 R^WRgglf^yy/Kl, 5fcf\ feffl£;Jx-5y^-xy yy if 

£ffl^Tf$ffflf«£;}x3o nv^- K2 0 0I4*»2 0 1 *J%^XW&7^ 

PN : St/PN q «3- K««*#S(4, **f2 0 ZJk-O-WSmz 0 4 5rfflV^ 

&£fi!c1-5o X I &t>'X Q ^-^c03ocD5>8ILfc'l'yx^>'^i4, Walsh=>-K 
Wil, W 2 &t>*W 3 3rffl^-Og-*«W£;ft> ^^*<OWalsh«^T f -^i44~ 1 
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^ b ? b 7-f ^ 2 l 4 SI v^TWt$h5, »«ld6«K:*sv^r, 
F7^^-2 l 4tt, 0 8K:J;5llff$*Lfc-a©jp3fig» 

|ilHfcffl,RlW7 K7f+^tlo^py h«-g-tt#ffi|i||E, fttHHiWB2 l 6 
XtW)P3f{S2 1 7SrfflV^fc«^*S»S&^LT, BPSKflf-^ttofc 
W 1 SWV 2 Walsh=i- KttPx-*©*^— /KscaleMrifiM;**!, 77 b$r)t« 
^flJW^-^&tfBPSK^-^Sr&ft-ra. W 3 Walsh=i-K^pT ? -?i4, IH 

1 8SM»2 2 O^ffl^T, QPSK^iix-^t^oT^llfi]^^^ V 
7FfteQPSKf-^«t5„ y7h^IM#f-^li 3 8 4-1 
©i!Pjf^2 2 203 8 4<D^pW#VKCOV^T*Pff$^ ttiWffl-J7 h&S 
7 s -¥%$H$,-r& 0 ^[H]fi$i-LfcW 2 Walsh=t- K^ISx-^, WgWalsh^-K 

2 6 (0 2) ©SafeW«r*1-^ny^B-C*)5. «##184 (0 5) *»b©B 


3.^1/-^ 2 4 OtlSft^U— AF*3© 6 1 4 4/N R ttMv / ^^©f5l 
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* V* L (N R ttifri£ Lfc £ 5 B P S K y 7 b Sat? 5 -* b 
f-ft#-T5) , ^07l/-i=>F*i)(^*tl5 6 1 4 4/N R tl'>y*/W#->- 

V s< (block delnterleaver) 2 4 2ft, «mMt&M.MW&2 4 0 

erbi decoder) 2 4 4 i±yV V^-U -T'S^fcV 7 h*Sf-^ Srx^- F L 

-yi 2 6ftT\ IS^l 8 4 (05) ^? ) ©QPSK I MQPSK Q y7 
Sf-^il, x^y^Cdemux) 2 6 4 |:±ot|-ffly 7 hftSx-^^Ji-X 

(dj; <9S;ffi$n-5„ iCT+zuAW;? 2 4 8116 14 4 4 /NjIIv-y*'^ 
©^T£#«-T5 (N R BQPSKf-^©iiW-H;Wt5) . 
xV^^-y-^2 5 Oft, ^«4&^llDfS2 4 8A^©y7 h&Sx-^Sr 
xV>-^-y-7L. t7-tT^2 5 2(±xV >'^-!J-7'£tL;«llv' 
>';^U'£^7 ^ ^- Kb. CRCfx yfto/m&Mkk t FftSx-* 

H*#|t?f*, T*=lAU-* 2 4 QRXI2 4 8 li/n y 9*f4 V*- 5 -/< 2 4 

0 8«i^ (0 2) o»l©^IM^f7'D j/^ltfeot, *-©B 
PSKf-?f Y^/^ffl^MVC^S. ^ny hf-^tt^y(|t4 5 

Walsha— KW^Mvr^^Lggl 5 0 al:±ot^I^, ■5-WIS64 5 4 1C 
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l^-rSo BPSKf-?ll Walsh^-KW 2 ^V^T^»^l 5 0 b(Cii9^il 

PttffiSffl^^^AfW^-K (PNj) RTffV Yy<j-*r~m«vnm> 

A#f^-F ( P N Q ) il*(cny^^-K4 8 0SrfflV^r^p$tL5„ ^co 

4 6 lXtW-r^fHM 5 6a^©y^p»$tWtBPSKx-*^ 
4 6 4 a~dXU«^4 6 6 a ~ b ^fflV^T ^-AX T 
Rt5X Q *4)St5. ^-^X I SWX Q fi^*^4 6 8&^THtitfB2UJ { *!7 
K5 ^ - ©ESSE tit f-Jl«lUi|«&£tK ^©fe*£ C 5 Jl«ic±#^ 

2t±oTli#BS^ ft#s (t) £3S£-f2>„ 
El 8 bps Kr-^f^ y Ky^-rHftffl^-v ^;vrttE 

r^str^ ffiro^KfjirM^s^-efeSo ffia&LfcHifteitejsi^T, bp 

o«ft V^/V©;&n£flt©;fcf $ (4, 'T—VWkXcn L-T <fc 9 < Wffi"&<, 

y^-^y^«#otr-^«*/sFi&«*ifc»tt*«^i-5. ^© 
k, y y v^ft^s*»»-csflr*njtcitiitf*t>*v^-^«*sr«^ 

^jESmfr 5 **s-c# SASH**;* L s XHt^-*. feixfcKlt-ew J; *> fcf- 
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El9(4|l|8iC^Lfc7 4 ^^-«P#1 8 2»^§)!!-<t5^*MSr^-r^n 
PN,XtfPN Q 3- Ktt»JW»3 0 1 £fflVvTn>^- K2 0 0 tff$}x5 

. mmmmtsfotc&ti-y^M^ iiffi3 0 2MPS3 0 4^«PN 

OiX^-AOlS 1 #.t^S? 2 y;** ^;*f4, Walsh^ — KW^lWalsh^ — K 

Jf^3 i 2^v^r-fe^ b-eiiJjL^na. x^x^-Arogso^y^^y 

*(4, iP»3 0 8 15 4ocD«M^^*VH-oV^T**$tl,, /V e» y h# 

6^uy)P*S3 2 0£M^T*-ir-/V-r5#^£M£;i-K BPSKV7 

f*— *££j*U ^CD^L 3 8 4 : 1 }JP*fg3 2 2i^4 9 3 8 4©v'y*>tO 

„ ^-v v^/vy-r V4 0 0 (4^V P y hf^y^4 0 2^V >-»A 0 fc* 
-iVTyy^HM-f So Sfil^^ V^/Wv'y^VKfundamental channel symbol) 
4 0 4(4, Vy/'5-4 0 5l:ioT > +1X0-1©!!^;//$^ ^-v^J}? 
/W4+, +, - (+ = + lRtf- = - 1) id^LV^Walsh^— KW F fc#fc£ 

M£ft3 a WF^ii$i^fc7 :: '-^^4•yVy^i:A 1 (cS<5v^T^VyMS4 0 6 

fc«t O^VSlSS^So WVI14 0 O&IM 0 6©ffl;fcM:AD5*4 0 8t 
4.<9jR# Wf-iS'4 10^t5„ 

iliR^V^A-v^tf/W 1 1(4-7 1 2tr4oT, +X.tF-<^it^-7 

y^*n, £i<'>#/W4+, -fcVU^Walsha-KfcioTSEflSixS. $*-f 

^4 15^^-4 161^0, +, -omi^vyZtlZo *->y*Hi + 
, +, +, +, -i-#LV^Walsh='-Kwc^«t?)^$ix5 c> - 
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XV 


^ 7 K7f t^f ffiOf^-^ 4 2 0 &4jSt5„ 

Walsh3-KW F Xt5W s ttMJtC5fiSSr#L, IrI-^tV- hxm 

;v<D¥ft<nv— yx-Wm-r&o l^ftffiy-* 4 i o&o^ y Kyfi—ftlBf- 

, 4f"yy°Walsh3- K(^S-^< 2 0Cr)^--y V^K^>^fflt?®J:tJ; 9^^V>t°— 

01 oic^xmrnztihtcwaish^-vmymmte, sv i ciiotsf 

y y°Wal shy, * Of ij (J ft t L T JL 5 r. k &X # 5 „ 


8 -y TWal sh p — K 


+ -T-T+ + T + + 

/<-f P y > 

H r- H h~ 


+ H + H 


- T- -T-- + 




4- - + - - + — + 


+ + -- ---r + 



i£*P 


*V I 


«1t*ltt^ffi«$ix5 0 4oe&8^y:7*alsh=*-Kl;:J:«>£i!U 

2 2 8 8Mf j/^/W©«*Ol/- h-e38t^5#Sa- 
K-etb#-et5o 3. 6 8 6 4MHMz©#SWKRTWJS1-£ 3. 6 8 

6 4M^y://#<OWalsh&TJ t #ft=i- Kt— htfS#;tt>;ft5o Hi 1 ~ 1 4 » 
3. 6 8 6 4MHz#ftKfflflMot > (fundamental) , iHJP(supple 
mental) RTfmffl^^^^M^^rmnZtlZ^-zr' 4 

, 1. 2 2 8 8MH z#ft^«-ew^{cioSt5=-7=V^^^iSS1-5fctoi- 

^^JK/^awm^ro^^ir, 1. 2 28 8MHzM»> 

^A-eroa-fV^rofffrftSimfc, 01 l~l 4*gtfl8 UTKTP*!!: 

try MSCRC^^JnjtL|i§£^5 0 0 a~d&t/*Jlb"y MSi^5 0 2 a 
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Kowr a-^g >-^^n-^5 0 4 a ~ d IC ± 0 Hff 4 a- K 

„ =i— Y'yyT$jV(D^^myv— ~7u V— s<5 0 6 a~d £r 

/W4, ffiv>*©3oou-Mcov^rH**nSJ:5lc, SSfltu tr-^ 5 0 8 a 
-c 


_h|HLfcJ;5i-, Silf-'tv^^rtco^-a-Kv-v^VHi, ft#3, 6 8 6, 
4 0 0^-7^(3. 6 8 6 4Mfy//f» "CSS£ £ ftifc 4 If s> fWalsh^- FW F 
{CiD^HS^So lot, 2 0m S ©^ (l#/5 0) Walsh&tW** 
a— K^-y 7 3 7 2 8-CfeoT, i;Hti:7 1 8 4 3 2 a 

-Pi/y#;Hcov^© 4 Walshes/ :/(r*j-;£;-t-.5 0 

1 . 2 2 8 8M^yy°/fJ>^W]l / E-tZ>i/Xy-Mz.mi,X, ~>yy$/uy 5 
1 0 a~d(^tip||fTS^5->^^Sao0^:f±, 8K|teJ>**L5 0 It> it 

(CI 2 0©W^K44#g©^taiW$^ SSWy 0 8 ctt->y| 

;KD->— >rV7s%: 1 .M;:6|§llH»jgU M(C4 8<7»^#VW*7#g<DB# 

immttissixs, jet, 4#a©^fl!J b°-^ (0*5 4#B©j£flr£«*7 i y 

S^Jff/HJ 1 0 a~d£.t») 80#il$tiyct^6 1 4 4->y* 

;H;MJ6t5 7 8 6 0-/y#/K»f-^*Sftt5 0 :©6144(il. 228 
8Mfy//#®2 0m s 7 U-^ftWf" 
01 2{±*|g0f!»-|BJSM(cftoT^f$tLfci:#C I S-95V-hty h 
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m tf y Y il^m tT y h ^~ (augmenter) 52 1 a-dia*)f 

fcttJP^ftS. Sic, M/4=«^3 ^-ix 3 ^^^-xV^^^\ # 
MlOV^ay^U a— > 3 ^^3-^5 2 4 a ~ d iC i 9 H=ff # 

crc, xnmm^y ncov^ 4 a- K^v^mti. =»-k 

Mcovvc, E^-fSi^ic, W*VW4j£fty tf-*5 2 8 a~cic<£ 


5 3 0 a~dttj;t3 2 4 011^, i (9 & U— h |WV^7 Iz-A^fc 

<5 l 8 4 3 2 co 3- Kv'^/vfcl&arf 5o 

1. 2 2 8 8MH z#Sf«t-ftM5->^TAtSILr, -»-*>yt°-^ 

5 3 o a-dicfc tm^^ns^^^SffiwiHlfKB:, 4 [C$t4>£;ft5 0 Sic, 

^{fU tf-^ 5 2 8 ali, ^CD7U-Art^^^*VV-»^-^->-X?r2[H]^{f L 
, 5iC 3 8 4CD^y^Vv^3cDBfW(^ff §^5o SlflT V \£—9 5 2 8 b i« 
©7U'-Art(iv'>'^cDv-->ry^Sr5[Hl# , 9jgL, Sic 9 6CDv-y^>^|g 

6 C0P#WlC^ff S^S 8 jiffy fcT-* 5 2 8 c (47 i—ArtKV^/WOW 

OISift!!>igU SiC 9 6 © J'^A** 1 1 CDBtmMfg £*T,3„ «o 
■C, IS4cD&ff y (oiaaUwaSflr^s':/) yv-Mcm}& 

) jum^sft-o^a. ditforos^jSft »^r, s^jjou; t--^ 5 3 0 a~d 

K£<0 4®mM£ilZ> ( 6 1 4 4 -»-^/HC*fiS) it, 1 636©?/^© 

ftfcfclWfeStl, CRCfiy?jD»IS5 4 0i41 6 KOCRCfsy 
MS^«5 4 2B16 \?y hCO^a-y^ 
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5„ ay!if!)a"v'3yiy3-y5 4 4iJl/4, -MK=9®iya-K 
MSf^Wh (Chip Rate) (r^4#jy$**gf--ft-f 5) to^Tff 

s 


Ell 3 TV- MChip rate) ic*f1" 5 7 V 

—AIM X, zL-ya — PXtl t^— h (Encoder Input Rate) , = — K U"- h (Code 
Rate) RXf^^SM^Wn (Symbol Repetition Factor) N^gV I UCffift^ 


Chip 

Number 

Encoder 

Code 

SymSol 






{Mcps) 

per Frama 

R«J 


Factor 





IS 

1.2238 

21 

9.6 

1/4 

18 


45 

19.2 

1/4 

3 

1.2288 

93 

38.4 



1.2288 


76.8 

,« 

2 

1.2283 

381 

153.S 


1 

1.2288 

765 

307.2 



3.S3S4 

21 



48 

3.6864 

33 



32 

3.6864 





3.6864 

S3 

28.8 

1/4 

16 





12 

3.6854 

141 

57,6 

is 

8 

3.6854 

tag 

76.8 


6 

3 6864 

28S 

115.2 



3.6864 

381 

153.6 

5 

3 

3.6864 

573 

230.4 


2 

3.6864 


460.8 

1/4 


3.6864 

2,30 1 

921.5 

1/2 



Chip 

N urn Car 

E-ncoOer 

Code 

Symbol 


of Octets 


Rate 

Repetition 

(Mcps) 

per Frame 

Rale 

(kbDS) 


Factor 
W 






73728 

33 

U4 

1/4 

64 

7.3728 

45 

19.2 

1/4 

43 






7.372B 

93 

38 4 

1/4 

24 

7.3728 


57.3 



7.3728 





7.3723 


115.2 



7.3729 

381 

153.6 


g 

7.3728 

573 

230.4 


* 






7.372B 



2 

7.3728 


921.6 1/4 




1,343.2 

1/2 


14.7456 

' 21 

9.S 


192 



14.4 
18.2 















57. S 





76.8 



147456 

285 

115.2 





153.5 



14.7456 

573 

23D.4 


g 

14.7456 

765 

307.2 


s 

14.7456 

1,149 

460.8 



14.71SG 


614.4 


3 

14.74S6 

2.301 

921.S 


2 

14.7456 

4.60S 

1,843.2 



14.7456 

9.213 

3.586.4 

1/2 

1 


I I 


01 41*3. 6 8 6 4MHzW^m^<D^'^TMCO\ J ^X<D^m^ J r>'^ 
^^(mux) 5 6 0&r>W#/HJ tf-* 5 6 2«rBfef , ffiro^-r >>*M£tmi- 

->y^'Jt- ; 5'5 2 6tl8@lI^ 1 7 k- Afcfc«3 2 8 8 » 
*#S!HW tf y h C 5, 2 8 8 CO«^lftlJfP tf y h 3- KfL £ ftfc f - ? *S 

yis-yfxZti, A&fc?) 3 8 4 04>>yjf;;v^384t So ^ytff/H) tf 


?5 6 4tt384f>7Mr2 4@$ft9i£L, iif-^lW^T 5 0 0 k tfy h 
i-5„ 1. 2 2 8 8MH z f iOv'^f ACo^^T|fl4*ltt > 24^b8@ 
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[EI 9 ] 
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